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„ 37, in Table II. „ £2,640 „ £2,940 

„ „ „ „ £25,000 „ £25,300 

„ „ „ „ £2,500 „ £2,530 

„ . 38, in Table III. „ £3,620 „ £3,920 
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STEAM-TRAMWAYS FOR INDIA. 



CHAPTER I. 



INTRODUCTION. 

The great famine in Bombay and Madras of 1876 
to 1878 took every one somewhat by surprise an4 
attracted very serious and very general attention- 
The loss of life was so great that pity opened widely 
the purse-strings of private benevolence ; and the 
cost to the State was so enormous, that politicians 
eagerly inquired whether it might not have been 
materially diminished by the exercise of a little pre- 
vious foresight. It was felt that the frequent repe* 
tition of such expenditure — and there is no particular 
reason why it should not have to be repeated some- 
where at any moment — ^would precipitate the pro- 
ghesied ultimate collapse of the Indian finances. 
suggestions were freely offered as to the causes 
of famines, the proper way of meeting them, and 
their possible prevention in the future. An influei^* 
tial Boyal Commission was also appointed who havQ 
issued a most exhaustive report on all the bearings 
of the question. 

Speaking generally, remedial measures that have 
been proposed are divided into two classes : (1) 
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2 STEAM-TBAMWAYS FOE INDIA. 

Measures that contemplate the extensive creation 
of irrigation works ; (2) Measures that contemplate 
a considerable development of the system of inland 
communication. 

Advocates of the first system have a good deal 
of solid argument on their side, for they say, and 
very justly, that irrigation works confer permanent 
benefit on the country, and enable the individual cul- 
tivator to lay up a store of food against a dry day ; 
whereas improved communications confer but little 
real benefit to the individual, and seldom pay a rea- 
sonable interest on the outlay upon them. Unfortu- 
nately, irrigation works fail most conspicuously when 
their assistance is needed most urgently. In a dry 
year, and still more in a succession of dry years, even 
the largest irrigation systems produce a reduced 
supply, and, moreover, the area protected by them 
can, at the best, bear but a ridiculously small pro- 
portion to the total area affected by an extensive 
famine. Only great rivers have any supply in dry 
years — small rivers, and of course all tanks, being 
perfectly innocent of water at such times — and the 
great rivers of India are limited in number. More- 
over, even though food-grain may be stored in 
favoured regions in good years, and though it may 
be also produced in excess of the local demand in 
bad years, yet it is quite one thing to have the grain 
at the place of production, and quite another to get 
it, in the middle of a crisis, to outlying famine- 
stricken localities* A recommendation of some 
members of the Famine Commission is that large 
store-houses should be built for grain in important 
centres, so that a reserve may exist in times of 
scarcity. But it is unlikely that this idea will be 
carried into execution for it presents difficulties that 
need not be discussed here, and, in any case, the 
reserve would not constitute a sufficient supply dur- 
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INTRODCrCTION. 3 

ing the recurrence of a period such as that of 
1876-78. 

Any one who had practical experience of famine- 
work during that time will know that one of the 
chief difficulties arose, not from the scarcity of 
grain, but from the impossibility of sending it 
forward with sufficient rapidity or in sufficient 
quantity from the ports, or stations of delivery, to 
the interior of the country. The block at the 
Madras port, or at Raichoor Railway Station where 
Bombay territory ends and that of Madras begins, 
in 1877, must have been seen to be believed. The 
grain was there and in abundance ; it came from 
Burmah, from Calcutta, from the Central Provinces, 
from the Punjab, but it lay there for days owing to 
the hopeless block on the lines of rail. Merchants 
up-country had plenty of demand for grain, but they 
could only obtain it with great difficulty and at 
enormous expense, so the price when it reached 
the consumer was raised very much beyond what it 
would have been, had the ready demand met with 
an equally ready supply. And the lines of price 
and the lines of mortality rise and fall with unerring 
synchronism in famine tables. Neither when the 
grain reached the up-country railway station were 
.- ^. ,, vx J* • *t® difficulties ended. 

*In time of drought and famine -n n i i -i j» j 

the snbatitution of mechanical for xSUilOCKS Had aieCl m 

animal power for purposea of thoUSauds, and the meaUS 
transport is another very import- r j a ji 

ant advantage which it is not 01 transport WerC thUS 

possible to reckon by any money rendered SCautv,* SO that 

standard. (Chapter V, Section 4, ., , 'j xi. i i 

para. 3 of Part II of Famine it may DO Said tJiat people 

ConunissionEeport.) ^icd of hunger with the 

The cost of transport by cart IS ij j j. ii • -i 

estimated at five times that by lOOd at tnCir VCry dOOrS. 

rail in ordinary times, but it wUi Tj^^ remedy for this State 

increase to ten times as much j. .i.* xi. j 

dnring famine, (para. 4 of same.) OX tilings, Say the adVO- 

cates of the second of the 
abovementioned systems, lies in the development of 
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4 . STEAM-TBAMWATS FOB INDIA. 

internal communication. The battle between the 
two systems has been hotly contested enough, but 
victory may be said to rest finally now with the 
latter, the expenditure on large irrigation works 
having been strictly limited by the Secretary of State, 
while the railways of the country are about to be 
largely developed. For example, in the current year, 
out of the £2,500,000 to which the total yearly 
expenditure on Productive Public Works is now 
limited, £1,780,000 are to be spent on railways and 
only £758,000 on Irrigation Works. Moreover, it 
is believed that by far the larger share of the 
£750,000 which are to be yearly devoted to Pro- 
tective Works will also go to the further develop- 
ment of internal communications. 

Great encouragement has also been held out to 
private capitalists to embark in Indian ventures, 
which are understood to mean principally, railways. 
Para. 179 of Part I of the Report of the Famine 
Commission runs : — 

**The future power of the country to resist" 
"the pressure that arises from drought is so" 
" immediately dependent on the improvement of the" 
" means of internal communication, that it is, in our" 
" opinion, impossible to exaggerate the importance" 
" of striving to accomplish this in every practicable" 
" way." 

The railway^system of^India is fairly complete so 
far as the great trunk'-lines are concerned, but this 
is about all that can be said. The real function of 
railways is to bring about the closest possible 
alliance between the producer and the consumer, 
and this can never really be attained until all the 
principal tracts of country are within easy reach of 
a line of rail There are still many important pro- 
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ducing centres in India, which are situated miles 
and miles from any ready means of communication 
with the outer world ; and the food-produce, which 
is there in excess, does not really benefit the oon- 
BUmer, the expense of carriage making any reduc- 
tion in price to him impossible. 

Remedy this state of affairs, it is said ; run light 
and inexpensive lines of rail from the trunk-lines 
into these districts, their surplus produce will then 
be rendered available, one of tiie great famine 
difficulties will be solved, and the resulting develop- 
ment of trade will increase incalculably the wealth 
of the country in ordinary years. But the fatal 
objection is at once raised. " Where is the. money 
to come from ?'* The Government of India have 
not got it at their disposal; private enterprise will 
not step in unless a substantial guarantee is pro- 
mised ; and Government have almost renounced the 
principle of guarantees. Why ? Because it has been 
shown by experience that but few of the trunk-lines 
will ever work up to their guarantee, and that it is 
quite certain that feeder lines, as they are called, 
will never do better, if so well, as the trunk-lines. 
It is scarcely probable that even a light line of 
railway in India will ever be constructed for much 
less than from £6,000 to £7,000 a mile ; and, at this 
rate, and with the expenses of working and manage- 
ment as high as they must necessarily be, it is 
impossible, on any reasonable estimate of traffic, to 
show any satisfactory percentage on the expendi- 
ture. India is a poor country ; so much is at last 
happily acknowledged ; and the inhabitants of India 
have their travelling idiosyncracies, which ought to 
be recognised, but often are not. So that in the 
first place travelling, for people as well as for goods, 
must be cheap, and in the second place its methods 
must coincide with the wishes of the people. 
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6 STB AM-T BAM WAYS FOR INDIA. 

Nothing makes travelling so popular as making it 
easy. A man living 10 miles from a railway remains 
contentedly at home. Bring the railway to his door 
and he will think that a journey is the one thing 
he has always needed to complete his happiness. 
So also with goods. A producer has a surplus stock, 
but carriage being difficult, he sells it to the nearest 
middleman at the local rate. The latter, who does 
things largely, sends it off to a trade-centre and 
makes a handsome profit. Improve the means of 
carriage, the producer then sends his stock direct 
to the trade-centre, and he benefits, even though 
prices there fall to the advantage of the consumer. 

We thus come to this — that improved communi- 
cations, or, let me say once for all, railway feeders, 
are highly desirable, but that even light lines of 
rail are, in most cases, too expensive to be prac- 
ticable. Is there any alternative ? I think there is, 
and that it is to be found in steam- tram ways. 
The reasons for this opinion will be indicated in the 
next chapter. 
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CHAPTER 11. 



HISTORICAL AND DESCRIPTIVE. 

Tramways generally are of quite modem origin, and 
steam-tramways in particular may be said to be still 
in the earliest stage of development. 

To America belongs the credit of being the pioneer 
of this new mode of locomotion. They were adopted . 
there long before they became popularised in Europe, 
and in large American cities tramways have now 
replaced almost all other means of conveyance. 
For instance, in some streets of New- York there 
are four lines of rail, along each of which cars pass 
at intervals of two minutes. But in England, vested 
interests and the dislike to novelties long prevented 
the introduction of the system, and it was not till 
I860 that the first tramway was established at 
Birkenhead. It was not till 1869 that the vestries 
of the suburban parishes of London were forced, 
by the pressure of public opinion, to grant conces- 
sions to Tramway Companies, and even now their 
operations are confined to the suburbs, no tramway 
running into the heart of London. In Paris the 
first important tramway was not established tiU 
1875, but a start having been once made the after- 
growth has been very rapid. This indeed is true 
generally. At first the public were suspicious, and 
Municipalities and Corporations imposed hopeless 
conditions on would-be concessionaires. But the 
system was too good not to be successful A few 
examples sufficed to show that a method of quick, 
pleasant, and cheap travelling had been secured, 
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8 STEAM-TRAMWAYS FOR INDIA. 

and one town after another became so eager to 
obtain these advantages for itself, that now there is 
scarcely a place of importance that has not got its 
tramways completed, in progress, or projected. 

Horses were at first solely used for traction on 
tramways, but their prime cost is so great, and 
their employment involves such difficulties of up- 
keep and management, that numerous attempts 
have been made to replace them by some method 
of steam traction. These attempts have not been 
very successful hitherto, as the use of steam-power 
on public roads is subject to such stringent regula- 
. tions, that it has not been found possible to comply 
with their conditions. The smoke, the noise of the 
engines, and the difficulty of controlling them, are 
all exaggerated, and are supposed to present so 
many annoyances to the general road-traffic, that a 
form of locomotive power which will successfully 
meet all these objections has hitherto been con- 
sidered a sine qua non. Compressed air engines 
have been tried on numerous occasions, but with 
only a moderate measure of success, and there can 
be little doubt that eventually public opinion will 
change, the objectors will have to yield to the force 
of example, and that steam will triumph. 

As a matter of fact, the anticipated dangers ra^ 
suiting from the use of steam are purely chimericalf 
Steam-cars are in use now in many cities of Europe 
and America, and not the slightest difficulty or 
danger is found to result from their employment. 
Any Anglo-Indian may verify the truth of this 
assertion for himself without much trouble. He 
probably knows Turin. The next time that he 
halts there on his way to or from England, he may 
see steam tram-cars running up the Via di Po, the 
principal street in the town, and into the Piazza 
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di Caatello. In this case scarcely asy precautions 
areiised to lessen the noise or the smoke of the 
locomotive. The train of passenger cars is drawn 
by a separate locomotive, which would certainly 
look a strange object to a horse the first time 
he saw it, but which, in Turin, all horses now pass 
with the utmost indifference. Horses in towns 
but rarely shy at objects; so many things are 
strange that they merge all into a general indif- 
ference. Noises they do mind, but the noiae made 
by a steam-tramway going at a slow speed is almost 
inaudible. 

So far reference has been made only to tramways 
in towns, but with the example of steam traction 
engines before them, and with the principle of steam- 
tramways admittedly successful, it was evident that 
the pioneers of the new enterprise would ^oon turn 
their attention to the possibility of successfully 
serving country districts. It was the logical 
sequence of suburban tramways — ^first to bring the 
outlying portions of a city into easy communication 
with its centre, and then to bring the means of 
locomotion to the environs and outlying villages. 
They were obvious difficulties in this extension, for 
tramways to be successful must be cheaply con- 
structed, i.e. J they must be able to utilise the existing 
roads, which, in turn, involves the absence of any 
steep gradients on the latter. Also, being at first 
designed solely for passenger traffic, it was necessary 
that the flow of passengers should be fairly conti- 
nuous and their numbers constant. 

The first country tramways that have been intro- 
duced into Europe on a large scale are accordingly 
in a country where all these conditions are fulfilled, 
— the north of Italy. 

The plaJQ of Lombardyi with Milan «p jta centra, 

2' 
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10 STBAM-TRAMWATS FOR INDIA. 

formed the place of all others for such an experiment. 
The country for miles around Milan is almost per- 
fectly level; the roads are numerous and good; there 
are many surrounding villages all filled with a large 
and busy population ; and lastly, and this is a point of 
no small importance, the country is very little inter- 
sected by railways. The first Milanese tramway was 
only laid down, to the best of my knowledge, about 4 
or 5 years ago, but, at the present moment, there are 
200 miles of rail branching out from Milan on every 
side along fifteen of the principal roads, and running 
in some cases as far as 30 miles into the country. 
Steam-tramways exist of course in considerable 
numbers in other countries, especially in America, 
Germany, and France, but they have no where 
reached as yet the same stage of development as in 
Lombardy. I recently had a very advantageous 
opportunity of studying the working of the Italian 
system. I made Milan my head-quarters for several 
days while I was making an official inspection of the 
important Irrigation works in the neighbourhood, 
and every day I went to the head-works, or to some 
point of interest on the various canals, by means of 
one or other of these lines of tramway. I also had 
what may perhaps be called exceptional advantages 
for studying the details of the working of one of the 
Companies ; and, as any system of steam-tramways 
in India would certainly be based to a considerable 
extent on the results of these Milanese lines, I will 
proceed to indicate some of their more important 
features. 

The line that I will take as typical was opened in 

June 1878, has a length of 

••al^^^^dt",^"'"^ •" ^^ li^e of 18-64* miles, 

and runs along a fine 
straight road about 20 feet broad with a slight and 
steady ascent out of Milan. There is only one diH- 
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ficult point in the whole line, where the road ascends 
sharply over an arched bridge across a navigation 
canal. The use of the portion of the road required 
by the tramway was granted gratis by the Provincial 
authorities to whom the road belongs. In some 
other cases however an indemnity has been claimed 
by the proprietors of the road. The Company is only 
obliged to keep in order that portion of the road 
which is occupied by the tram, and as the gauge is 
4', 8"^^ which is the same as that of the Government 
railroads, about 7 feet is about the width for which 
the Company is responsible, allowing a small margin 
outside the rails on each side. 

Government sanction has nominally to be obtained 
before a tramway concession can be taken up, and 
Government surveillance is exercised when the line 
is working, but neither of these points are very 
strictly enforced up to the present. The Italian 
Government has shown itself to be very unselfish 
and very discriminating in the matter. Unselfish, 
because as proprietor of the railroads, the tramways 
enter into direct and, I may add, successful com- 
petition with it ; and discriminating, because it has 
recognised the importance of securing to the pro- 
vince the utmost possible development of the system, 
and has therefore declined to strangle its birth by 
any vexatious regulations or stringent control. As 
a matter of fact, the rails of some of the new trams 
have been laid down before the sanction of Govern- 
ment to the concession has even been asked for, and 
the Bye-Laws framed by the Companies are not inter- 
fered with, except so far as to see that the public 
safety is duly considered. This latter point is secured 
principally by limiting the maximum speed of the 
steam -trams to 11 miles an hour. This point brings 
out well the perfunctory nature of the Government 
control, as, on every line, the trains run to a speed 
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of ootanily 15 mSes an hour and probably more. 
In fact Uieir printed time^tableBan boldly based on 
a higher rate ol speed than is allowed by regulatkoi. 
It is known however that it is the intenticm of Govem- 
OEient, as soon as the trams are as fully developed as 
is reasonably required by the needs of the provincei, 
to Imng in a law strictly defining Ihe right of 
tramways, which will be rigidly enforced. The 
Companies at present are therefore only in the state 
of ** making hay while the sun shines/' 

As a matter of convenience the Gompimy does the 
repairs to the whole breadth of the road, reeeivhug 
an annual subsidy from the Provincial authorities 
for the tip-keep of their portion of it. 

The capital of the Company to which I am more 
particularly referring, consists of £40,000 worth of 
fully paid up shares, and of £10,000 wcnrth of deben- 
tures. There are 4,000 shares of £10 each, and the 
market value of each is now £16, which si^G&eiently 
indicates the prosperity of the Company. A large 
amount of foreign capital is invested in the 
Milanese lines. 

The cost of the main line was about £2,300 per 
mile inehiding rolling stock and all incidental rcz- 
penses, divid<^ as foUows : — 
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Total... £43,301 



Preliminary Banpenwu. 

Insngpiratioii 

Indemnity to Ooncessionaires . . 

Sundries ... 

Buildings, ^c. 

Statbn at Milan 

Terminal Station . 

Other buildings 

Legal expenses 
Permanent way 
CaJtriages cmd Trucks 
LoiHmotives ... 
Ojffiee EoBpeaaes 
Toals, ^. ... 
Sundries 



The bidldmgs at Milan comprise workshops for 
the repair of the rolling-stock, and sheds in which 
it can be housed ; also a small station, but regular 
ataticm-buildings are not required, tickets being 
taken en route. At the other end there is a housing 
shed ; but at other places, the i^rain simply draws 
up in the principal street of the village, opposite the 
" Albergo di Tramway,*' which suffices as a rally- 
ing point for passengers. 

The permanent way is supposed to be laid down 
flush |with the road, and is so through towns and 
yillsirges, but in the com^ry there is a drop of nearly 
an inch between the rails, from the top of the xafl 
to the roadway, which makes it very unpleasant^ if 
not impossible, to utilize the between-rail portion 
for ordinary traffic. No doubt the Companies have 
made 'their permanent way like this intentionally, 
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80 as to keep road-traffic off their lines and so to 
save wear and tear, but when the Government Re- 
gulations are framed, this omission will have to be 
rectified. The rails are of Yignoles section, made 
of Bessemer steel weighing 36*28lbs. per yard, 
clamped on to cross-sleepers of wood- In towns 
and villages there is a longitudinal sleeper above 
the cross-sleeper, and the rail is then clamped on to 
that, a guard rail being also employed. There is 
also a guard rail round all curves, the minimum 
radius of which is 131 ft. The steel rails cost £9 
168. a ton. The cost of up-keep of the permanent 
way varies from £16 to £19^ per mile per annum, 
but the details of receipts and expenditure during one 
year will be shown in a copy of the balance-sheet later 
on. The line is only single — there is no double line of 
steam-tram yet established anywhere in Italy — but 
there are shunting stations at the principal villages, 
where trains can pass each other. 

There are three classes of passenger carriages, 
besides goods-trucks and goods-vans. The pas- 
senger carriages are divided into ; 

1st class, which weigh 51 18 cwt., are 19*7 ft 
long, 8-86 ft. high, and carry 16 inside passengers, 
besides from 12 to 16 passengers on the platforms 
at each end ; 

2nd class, which weigh 49 cwt. are of about the 
same dimensions as the 1st class, and carry 22 inside 
passengers and about the samemumber of platform 
passengers ; 

open-side carriages for summer use, which weigh 
43 cwt. are 22*3 ft. long, and carry 32 seated pas- 
sengers. 

The carriages cost on an average £200 each, 
and there are altogether 40 at work on the Une at 
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the present moment, some haying been purchased 
since the Company was first started, on the construc- 
tion of the branch line abovementioned. One or 
two American carriages were imported and were 
much liked, but the Belgian make is well spoken of, 
and Grondona of Milan also turns out good ones. 

There are altogether 8 luggage trucks and vans 
on the line, but the goods-traffic is small at present, 
consisting chiefly of milk and garden produce for 
the markets of Milan. 

The locomotives are mostly of Swiss or German 
manufacture coming from Zurich or Cassel. They 
have very much the appearance of a high box on 
wheels, being covered in as much as possible so as 
not to frighten horses. They are of the ordinary 
direct-acting outside-cylinder type, weigh from 6 to 
10 tons, develop from 20 to 30 H. P., and work at a 
nominal maximum pressure of 118 lbs. on the square 
inch. As a matter of fact this is exceeded, and I saw 
several working up to 10 atmospheres, or 147 lbs. on 
the square inch. They cost from £640 to £800 each, 
and there are 12 now at work on the line. They all 
bum coke, patent-fuel being said to give out too 
much smoke. Coke costs about 36s. a ton at Milan. 

The total number of miles run in 1880 was 
128,889, and the total cost of running was £4,283, 
or nearly 7*9d. per train-mile, which includes the 
lighting of carriages, wages of servants, &c. 

As regards the locomotives alone, the average 
consumption of fuel in each for each mile run, is 
10 lbs. of coke, 11 lb. of wood, and -18 lbs. of oil. 
The fares are 1*13(2. per mile 1st class, and *64(2. per 
mile 2nd class. The goods rates are fixed so as 
to be between the express and slow-train rates on 
the neighbouring lines of raiL There are 6 trains 
each way every day, extra trains being run on Sun- 
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daj& and holidays* There are 7 stopping stations 
between Milan and the Terminns, and, at interrals 
between these stopping stations, poles are placed, 
at which people who wish to be taken np maj take 
their stand. The tram will stop for them there, but 
not at other places, as it is well known that frequent 
stoppages cause a great loss of power, equal, it is esti- 
mated, to half a mile of running for each stoppage. 
These intermediate stopping-places appear, however, 
to be very rarely used. The engines can stop the 
trains dead in about 25 yards. 

The trains consist of the locomotive, which has an 
engine-driver and a boy to look after it, and gene- 
rally of one 1st class, one 2nd class, and one open 
carriage, with perhaps a goods- van. One conductor 
and one check-taker look after these. There are in 
all 33 subordinate employes on the line. The ticket- 
system is as follows ; all tickets are given in the cars, 
the conductor being provided with two rolls of nar- 
row paper which are marked off into divisions, each 
representing 2^(2, for the 1st class, and l^d. for the 
2nd class. All fares are in multiples of these, and 
he gives each passenger the number of divisions his 
fare represents. The check-taker follows the con- 
ductor, and to him each passenger gives his slips 
which he tears in half and throws away. At the 
end of each trip, the number of divisions issued by 
the conductor is counted by the cashier, and he 
hands over the equivalent sum. Season tickets are 
given, but there were no return tickets on the line 
in question till September last The above system 
is said to answer well and there is but little fraud. 
I may mention, by the way, that the most successful 
means of checking fraud get discovered is on the 
Bombay horse tramways, that are the property, I 
believe, of an American firm. There is a monthly 
drawing of prizes, in which eaol^ ticket taken has a 
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ohaAca of seyaral Terj handappie sums pi inoiii^y^ so 
that Qat\irall7 oTQiy passoQger insists on haying ^i 
tiol^et. 

The principal traffic on the Milanese lines is be- 
tween October and May, and there is steady influx 
of country people into Milan on marketrdays, (3 a 
week), and many also come in to see their friends in 
the famous free hospital at Milan which contains 
2,600 beds, 

The maximum gradient on th^ line is 1 in 20^ 
which is about as steep as an ordinary iQcomotive 
can manage with an average train. On the Tivoli 
tramway at Rome there is a steady continuous asQent 
of about 1 in 33 with a reversing station. It is sup- 
posed by the Milanese authorities that a tramway 
would not be likely to pay for a short disitance, Siay 
under 10 miles, unless there was a very large pas- 
senger traffic, such as that to some pleasure resort. 
This is well exemplified \)j the Turin tramways, 
which do not run far out into the country, but. ouly 
through and round the town, and out to a pountyjF 
resort 7 miles from Turin. They only run about 7 
miles an hour, but do not differ materially in other 
respects from those of Milan. They use the ordi- 
nary horse-tram rails in Turin. 

The country tramways are said to draw all the 
traffic to them for a distance of at least 2 miles 
on either side of the line. This distance sounds 
small, but the richness of the country and the multi- 
plicity of its roads must be carefully borne in mind. 
It has already been said that where they run parallel 
to, or near the railways, the latter suffer much from 
the competition. An instance was given me of a 
horse- tram that was established 10 years ago to ^ 
place called Moriza, 12 miles frpm Mijan, yf]\}qh has 
caused a total loss to thp railivr^y ruQi^if)g iq ih^ 
same place of £24,000, 
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The following is an abstract of the balance-sheet 
of the Tramway Company I have been describing. It 
will be observed that the taxes from an exceptionally 
heavy charge, there being an income tax of 13 per 
cent., besides taxes on carriages, sheds (house-tax), 
and Railway Traffic tax. The total taxation is about 
20 per cent, on the net income. No one who knows 
Italy needs to be told of how heavily the burden of 
taxation weighs there, many landed proprietors 
having to pay in all nearly 50 per cent, of their in- 
coine in taxes. However it is the penalty a poor 
country has to pay for being great, but, in spite of 
it all, there are plenty of Italians who raise the cry 
of " Italia Irredenta," and who wish to go to war 
with France about Tunis. 

BALANCE SHEET OP A MILANSE STEAM- 
TRAMWAY COMPANY FOR 1880. 



Rbceipts. £. 

Passengers 12,369 

Goods 364 


£. 

■ 12,733 

. 81 

194 

14 

81 

115 

126 


Interest 

Contribntion.from three hamlets 

Postal Service 

Discount and Rebate 

Sundry Receipts 


Gross Receipts... 
Gross expenditure... 

Net Receipts... 


£13,344 
£10,784 

£2,560 



That is the gross expenditure is equal to 

80*8 per cent, of the gross receipts. 
Total length of tramway, 27*94 miles. 
Train mileage, 128,889. 
Receipts per train mile, 25'6d. 
Expenses do. 20d, 
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Rolling- stock 
Depreciation. 



Consumption. 



EXPSNSES. 



{Locomotives.. 
Carriages 
Buildings 

( Coke 

I Wood 

] Oil and grease 
1 Leathers 
/ Varnish, &c 
i Tools... 



Maintenance and Repair of Locomotives, 1 

Carriages, and Roads J 

Depreciation of Permanent Way 
Workshops, &c. 
Cost of inauguration, &c. .... 

Assorances. {i^ide,;^ ;;: 



Cost of Administration. < 



Direction 
Office .*• 

I Stamps... 

V, Publishing 



Taxes 

Lighting 

Bents 

Interest on Debentures 

Salaries 

Legal, &e., expenses 

Rewards 

Sundry losses 
Sundry expenses . . . 



£ 

603 

578 

48 

1,138 

102 

510 

26 

53 

46 



790 

1,786 

16 

131 

9 

28 



729 

18 

7 

98 



586 
28 
12 

250 

2,708 

45 

33 

17 

389 



3,104 



2,760 



852 



4,068 



Gross expenditure. 



£10,784 



It will be observed that a fixed sum is paid to an 
Insurance Office which takes all risks as regards 
compensation to passengers for accidents on the 
line. The accidents have been but few and un- 
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important hitherto, being doilfined to cars running 
off |ih6 rails round curves, &c. There art id ttigWt 
trains, by which much risk ife avoided. The net 
profit is equivalent to a dividend of about 6 percent., 
which is considered 6*mall in Italy. A certain 
amount !haS been put on one side %o constitute a 
Reserve Fund. Analysing the figures given in the 
above balance-sheet, we find thi^t the pasSeng^t 
receipts ^ere made up as foUows : 



Ist Class Passengers 
2nd . flo. 

Return Tickets 
Season ^o. 
Special Trains... 
Reserved Carriages 



This giVes the rdj3«flttfeat each 1st class passenger 
^ys on stL average 2^d, which is equivsdent to a 
journey df 2*21 miles; and that each 2nd clafe 
passenger pays on an average I'Sbd.y equivalent 'to 'a 
journey of 2*44 miles. 

The mean daily receipts, from passeng^s and 
goods otoibined, is £40 8s. 8'6d. Moreov^eisth^ 
train mileage during ihe year having b^eti as -^^bdH^e 
stated 128,889, it follows that the pass^ngert^^ipts 
^br 'traih-miTe were 23*03(i. and the goods receipts, 
•1577^., or a total receipt of 23'707ti. for each mile 
Tun^ Isnndry receipts of V89dd. bringing up the 
total to 26*6d, as stated in the balance-sheet. 
Such are^the pHndpal ddtafl^^^^tlffe Italian Steam- 
%riam#^y syst^tn. It WtQ be ^feet *that they Urb 
^rtually %ht taiTWayB Wiiltiittg ^long the high- 
TNiitds, %,na, 4n^fect, iati Btrghic6l''said as much'tb 



No. 


Rece 


ipti 




^d,490 


-5,081 


y 


1 


... 1^453,052 


^,'004 


3 


-4 


• • • •• • 


1152 


■9 


7 


... 


'Si 






... 


64 
26 






£12,369 
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la^, ^* Fdr lall ptadtteai {)urposes we consider ti}em 
m ^^aflwttyft." But whether they are called rail or 
tratiiways do^ ndt much matter ; they cotifer an 
«^W6rmotfi3 benefit on the district they traverse, and 
th<ere<^aA be no doubt tht^t the system is capable of 
very large amd profitable developmenf in European 
-countries, where the CbBditions are similar to those 
Obtaining in the neighbourhood of Milan. The 
fpriliCipal opposition to them arises from popular 
>p^^ju^ice, but any one who has seen them at wort 
^ Italy must oonfess, that 6 or 7 feet of the road- 
way may very well be ^ven tip to a tramway at the 
side of most important roads, and that the tramway 
traffic, and the ordinary road-traffic of the coimtry, 
are perfectly capable of being carried on side by 
side, without the very slightest difficulty or danger. 

The following are some particulars of a steam- 
tramway between Cassel and Wilhelmshohe in Ger- 
many, extracted from volume 52 of the Minutes of 
Proceedings of the Institution of Civil Engineers. 

The line is 3^ miles long, on an incline of 1 in 
16*6, and on a curve of 164 ft. radius. The rails 
are of steel weighing 36 fts. to the yard. 

There are two locomotives on the line of 20 H. P. 
each, weighing, with 2 tons of water, 9 tons. They 
burn 88 lbs. of coke for a double journey of 6*6 
miles, running 7^ miles an hour. Each engine can 
draw two fully loaded cars up the incline, and in 
twenty-two days the two made 302 trips carrying 
34,000 passengers. There had been, at the time 
the paper was written, no stoppages or accidents, 
and no cases of alarm to horses. The author consi- 
ders that — " experience enough has been gained to 
" allow not only the relaxation of the legal restric- 
" lions to the use of steam-power on tramways, and 
" to sweep away horse traction altogether, but also 
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" of a large extension of the system for light con- 
" necting lines of railway to be laid at a small cost on 
•^common roads; the speed of these lines not to 
" exceed 12 miles an hour, and the engines to be such 
" as will require only a single attendant. The track 
" should be of the best description with steel rails 
" and iron sleepers ; such a track can be laid com- 
" plete at a cost per mile of £1,200 for material, and 
"£300 for laying. Bolling-stock, such as used at 
" Cassel, can be bought at the following prices ; 
" Locomotive, £500 ; covered car, £200 ; open car 
" £125 ; and open goods waggon £76." 

Let us now consider how far and with what modi- 
fications the system is applicable to India. 
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CHAPTER III. 



STEAM-TRAMWAYS FOR INDIA. 

Tramways in Europe have hitherto been designed 
almost solely for passenger-traffic, the goods traffic 
even on those that were treated of in the last chapter 
being very inconsiderable, though capable of develop- 
ment. In India, on the other hand, it is fairly certain 
that if a country tramway is to be successful, it 
must traverse a line where the goods traffic is con- 
siderable, and succeed in drawing to itself the major 
share of the carrying trade. 

The native of India is not a great traveller, and 
for short journeys between village and village he 
has his own means of conveyance, and prefers to 
make his journey at his own time, so that a tramway 
might not attract a very large proportion of pas- 
senger traffic. Even in Indian cities, tramways 
have not always proved successful, as we in Madras 
know to our cost. True, the Madras Company failed 
chiefly on account of faulty management, and there 
is the example of the Bombay Company to prove 
that town tramways, if well managed, may yield 
handsome profits even in India, but a country tram- 
way here would never return a profit from passenger 
traffic alone. It has already been said that travel- 
ling facilities engenders travelling desire, and so no 
doubt the passenger traffic on a country tramway 
would go on increasing, if the line was judiciously 
chosen. 
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And there would not be much ground for hesi- 
tation as regards the choice of the best lines. There 
are many towns lying at a moderate distance from 
the lines of rail, between which and the nearest 
station a very large traffic exists, which is urgently 
in need of some more expeditious mode of convey- 
ance than that provided by the cumbrous bullock 
cart. In the Madras Presidency, *every one can call 
to mind numerous such instances. The South- West 
line of the Madras Railway took expressly, as is well 
known, a line running gome distance from the prin- 
cipal towns of the districts it traverses, and conse- 
quently Arcot, Vellore, Salem, &a, which we aU 
centres of a considerable trade, are quite disconnec- 
ted from the railway. Nellore and Kurnool on tha 
Bombay line are also far distant from railway facili- 
ties, though each is the centre of a large producing 
region. Again, in connection with the South Indiaj:^ 
Railway, the road between Madura and Ramnad haa 
already been subject to the proposal of a light rail- 
way line, though the project has been temporarily 
shelved on account of the cost. The connection of 
Tranquebar with Mayaveram is another instance. In 
Lower Bengal too, where the country is so thickly 
populated, a very great need is felt for some better 
method of carriage than at present exists. It is 
not unlike Lombardy in its flatness, its richness, 
and in the large proportion of its inhabitants to its 
area, so that if steam-tramways ever become suc^ 
oessfuUy established in India, it will probably be 
here, as in Lombardy in Europe, that they will be 
most largely utilized and most profitably worked. 

However, it is too early yet to discuss the ques* 
tion as to where tramways might be established, for 
we have first to show that they are capable of being 
established at all with a reasonable prospect of suc- 
cess. I shall have to deal with figures to a certain 
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extent, when discussing the moyement of passengers 
and merchandise in the country, and I shall take for 
my purpose the published returns of traffic on some 
of the principal Indian railways. This will be dis- 
advantageous to the tramways in some measure, for 
it is very generally admitted that, most Indian rail- 
ways have not yet succeeded in drawing to them- 
selves so large a proportion of the general traffic of 
the. country, as had been anticipated. Perhaps the 
native has not quite realised yet the advantages 
offered by a railway, or perhaps the Railway Com- 
panies have not, in some cases, consulted sufiaciently 
the peculiarities of the native character. Anyhow 
the fact remains. In tramway management, on the 
other hand, the system would be on such a very much 
smaller scale, that fares, time-tables, &c., might be 
altered constantly without much difficulty, till the 
convenience of the majority of the travelling public 
had been satisfied, with the result of a better chance 
of relative success than has as yet fallen to the for- 
tune of railways. 

The first question to be considered is the position 
that Government would assume towards the new 
enterprise, should any proposals for its trial be 
brought forward. The principal points are ; 

(1.) Would permission be given to the local 
authorities to grant the use of their roads P 

(2.) Would a reasonable rate of speed be 
authorized ? 

(3.) Would interbooking between tramway and 
Railway Companies for passengers and goods be 
adopted on State, and encouraged on guaranteed 
railways ? 
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(4.) Would Local Fund Boards and MoiiioipaU-' 
ties be encouraged to guarantee a moderate rate of 
interest to the undertakings ? 

Let us briefly consider each of these points. 

(1.) Would the use erf the roads be granted? 

It would be scarcely worth while to consider the 
feasibility of making a tramway a paying concern, if 
this concession were not made ; for it would burden 
the Company hopelessly at the outset, if it had to 
purchase land and to make all its own embank- 
ments, cuttings, and bridges. I will therefore assume 
that the use of the roads would be granted under 
certain conditions, and turn to, 

(2.) The rate of speed allowed. 

The conditions here would necessarily be some- 
what different to those existing in Europe, There, 
foot-passengers are comparatively rare on theroada, 
nor is there anything approaching the same amount 
of cart-traffic as in India. Also the existmg cart- 
traffic is better organised, and you do not, for in- 
stance, come across the long interminable lines of 
carts, often hopelessly intermingled, that are so 
common here, in Europe the road-trafBc looks out 
for the tramway; in In<Ua the tramway would have 
to look out for the road-traffic. That is about 
the difference. The best way to conduct the traffic 
safely at a moderate rate of speed would be to allow 
the Company to fence off that portion of the road 
occupied by its line, but it is highly improbable that 
this concession would be granted in many instances, 
or, indeed, that the existing width of road would 
render it possible to grant it. On the other hand, 
a fair rate of speed is an essential condition of suc- 
cess, for to secure the passenger-traffic, the tramway 
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would have, at any rate in Southern India, to com- 
pare favourably as regards fares and speed with the 
little two- wheeled vehicles, locally called " jutkas." 
These run at about 8 miles an hour, so that a speed 
of at least 10 miles an hour would have to be 
maintained. No doubt at first the running would 
have to be conducted with much caution, but as, at 
this rate of speed, the cars could be stopped dead 
in a distance of 70 feet, there should be no danger 
about it. Moreover, when the hours of passing 
of the tramway became known, the native bullock- 
drivers would soon learn to be on the look-out for 
it. The Italian locomotives are provided, some with 
a powerful steam- whistle, and others with a horn 
blown by the driver, to warn carts of the approach 
of the tram. I may also add that the driver sits 
at the front of the locomotive, where are placed the 
brake-handle, and that for shutting ofi steam, so 
that he has his train absolutely under control. 

(3.) Would interbooking between tramway and 
Railway Companies be adopted ? 

This again I consider as an essential feature of 
success. It has been Qsid that in most cases — at first 
certainly in all cases — tramway lines would serve as 
railway feeders, and unless they were really treaited 
as such^ the commercial and travelling public would 
never take to them. If at the railway station, 
rebooking, reweighing, and all the other formalities 
had to be gone through a second time ; the trouble, 
the delay, and the general friction, would be so 
many impossible barriers to success. It may even 
be said that to be really successful it ought to be 
possible to paes railway waggons in case of need 
oyer the tramway lines. This involves however the 
difficult question of gauge which will be referred to 
pre^ently^ and, in the meantime^ I will only assume 
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that the above-mentioned facilities would be readily 
accorded, as being of as much advantage to the rail- 
way as to the tramway. 

(4.) Would a moderate guarantee be authorized ? 

This is really the kernel of the whole affair. Natu- 
rally, in writing of tramways, I am not putting a 
purely hypothetical case of possibly successful enter- 
prise. There are capitalists in Europe who have 
already been profitably connected with Tramway 
Companies, and who would be willing, if a favour- 
able opening could be shown to them, to put them- 
selves at the head of similar enterprises in India. 
" But," they will certainly say, " India is an uncer-" 
** tain country at the best, and in the case of a new" 
" class of undertaking it is quite an unreliable" 
** country. Tramways may prove a success, or they" 
" may not. We are willing to make a trial, if we" 
" are guaranteed against total loss." 

The present policy of the Government of India, 
as announced in the Hon'ble Evelyn Baring's Finan- 
cial Statement of March 25th last, is opposed to 
guarantees in principle, but still admitting them to 
a limited extent in practice, should it be found that 
private enterprise, which is to be encouraged by every 
legitimate means, is so timid as not to venture for- 
wards without this helping hand. And private enter- 
prise is timid ; justly timid, I may add. But without 
a guarantee it is improbable that there will be any 
tramways. The position is certainly a difficult one, 
for there are very few Municipalities that will be in 
condition to offer any guarantee to a Tramway Com- 
pany, which will affect their incomes enormously by 
largely reducing their toll-fees. I naay safely take 
half of the total income as being the proportion which 
many Municipalities derive from tolls ; and, if the 
effect of a tramway is to reduce the tolls by half, each 
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Municipality will look to the Company for an equi- 
valent compensation, and will not hear of a guarantee, 
much as they may desire to see their communications 
improved. The only plan would be to introduce octroi 
duties, which are levied in almost every continental 
city, but to which the Indian Governments have 
always been steadily opposed. But suppose octroi 
duties were sanctioned, and the Municipal finances 
balanced in this way, the diflficulties of a guarantee 
would almost disappear. 

Take the case of a line 5 miles long connecting a 
Municipal town of 20,000 inhabitants with a railway 
station, and suppose the income of the Municipality 
to be Rs. 20,000, and that of the Local Fund Board 
of the circle to be Rs. 50,000. The line of tramway 
might require a capital of £20,000, to put an extreme 
case, on which interest at 3 per cent, would amount 
to £600 a year, which might be jointly guaranteed 
by the two Boards. 

It will be seen that the introduction of tramways 
is not by any means a simple affair, and would in- 
volve many concessions on the part of Government 
Let me also add, that they would require very 
judicious treatment. Capitdists are frightened, not 
only at the uncertainty of enterprise in India, but 
at the vexatious control to which it is subject. No 
doubt zeal for the public interests and for the 
public safety are admirable qualities in a Govern- 
ment Officer ; but they may be carried too far. 
Men, who have dealt with important concerns in 
western countries, come here, and sometimes find 
. that they are treated with a suspicion that they 
resent, or are hampered by a control which they 
find unendurable. If a tramway concession is given, 
let the official regulations for it be drawn up most 
carefully, though in a liberal spirit, in the first 
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instance; and let them then be le^ unehanged^ as 
far as possible, so that concessionaries may know 
exactly the conditions they a«*e bonnd to conform to, 
and not have to depend on the oontinirity of purpose 
of successive supervising officers. 

I cannot do better than quote here the remarks 
on the subject of encouragement of private enter- 
prise made by the Hon'ble Evelyn Baring in paras. 
84 to 91 of his Financial Statemeat. 

64. It is, however, manifest that a capital expendittire of 
£2,500,000 a year is inadequate to meet the present wants of 
India. Are we therefore to abandon ii^l hope of constructing 
canals and railways with the rapidity which the exigencies 
of the country demand P I hope not. It has always appealed 
to me a remarkable fact that India,^-with all its magnificent 
and, as yet, only half •developed resour^es^ and with all the security 
to life and property resulting from a Government, which, what« 
ever be its defects, is at all events strong, honest, and w^l-intei^- 
tioned, — should up to the present time have been obliged to pledge 
the full security of the State in order to attract any consider- 
able portion of the surplus capital of England. I hope that 
some railways afford sufficient attraction to kidnoe private 
individuals to undertake their oonstruction without the aid of 
Government, or, at all events, with a minimum amount of such 
aid. I do not question the wif dom of the policy which would 
peitnit privatecapitalists to embark in this field. It was therefore 
with pleasure that I read the following instrucUons wfaidi hare 
been received from the Secretary of State : — 

" In the case of railways, I do not doubt that Tour Excellency 
will bear constantly in mind tiie importance, whenever possible, 
of enjmring their cbnstmclion by private capital, either local or 
European. It is true that up to the present time no Companies 
have been found willing to undertake the construction of railways 
without a Government guarantee ; but I would, nevertheless 
strongly urge upon Tour Exodlency that, when any reasonable 
prospect of suoeees presents itself, an endeavour should be made 
to encourage the raising of oapital through private agency, on 
the exclusive security of the success of the undertaking. Any 
step in this direction will meet with my most cordial support 
and co-operation. In the event of its becoming apparent that the 
due execution of this policy is impracticable, it may become 
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desirable to oonsider wbether a modified system of guarantee 
migbt 004 advaotageoiisly be adopted. By a modified system I 
menaoneflorestriotediniespeot to timeand to tbe rate <^ interest 
gaaranteed as to give the eabseribera a real interest in the 
efficient and eoonomioal adminstralion of the railway." 

85. It is sometimes urged that a railway ie a monopoly, and, 
for that reason, sbonkL be in tbe bands of tbe State, uid not of 
any prirate interests. Farther, that to ooneede tbe^ right of 
bnilding a railway is to part with one of oar most prodnotlTa 
resoorees. 

86. It is trne that a railway is generally a praotioal mono- 
poly. The State, therefore shoald exercise so mach supervision 
oyer its working as will prevent tbe monopoly being exercised 
in a manner detrimental to the pnblio interests. Thus the State 
should possess a right of inspection, in order that the line may 
be certified by competent authority to be safe for the transport 
of goods and passengers. It should regulate the maximum tariff 
and fix the gauge on which the line is to be constructed. It is 
especially necessary that a conditional right of purchase after 
the lapse of a certain period should be reserved. But when pro- 
vision has been made for these and some other points, which I 
will not now enumerate, the necessity for State interference 
ceases. The interests of the public do not necessarily demand 
that the State should create an artificial monopoly in its own 
favour in respect to the constraction of all railways. 

87. As regards the loss of revenue, it may be urged that if 
the profits of the railway be left to fructify in the pockets of the 
people they will be more advantageously employed than would 
be the case were they paid to the State, with a great chance of 
their being employed on unproductive expenditure. Moreover 
it is to be observed that the indirect benefits to the State and to 
the country resulting from the extension of railway communi- 
cation are obtained equally well whether the railways are con- 
structed by Government or by private agency. The value of 
land is enhanced ; new markete are opened ; an impetus is given 
to the export trade, and the greater power of transport and 
concentration afEords a hope that military expenditure may be 
reduced. 

88. Even if the general arguments in favour of oa^straQting 
railw^s solely through the aeency of the State were more vidid 
than I conceive them to be, I should still hold that those argu- 
ments did not apply in India. The first economic requirement 
of India is that her resources should be developed without delay, 
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and thai means of commonioation sbonld be so improved as to 
facilitate emigration from districts which or over-populated to 
those in which labour is scarce. I doabt whether Government 
agency alone can adequately perform this task, and I hold that 
in any case it is not desirable that it sbonld do so if private 
agency can be found to undertake the work. I am not without 
hope that, if an impulse can be given to railway construction by 
British enterprise, Native capitalists will enter the field, either 
alone or in conjunction with Englishmen. I should regard such 
a movement as an important factor in the practical education of 
the people, inasmuch as it would tend to wean the Natives of 
India from that dependence upon Gt)vemment which is intensi- 
fied by concentrating in the hands of the State all the oiganised 
skill which the construction and management of a railway re- 
quires. If ever the Natives of this country are to be schooled 
in the first rudiments of self-government, it is desirable that 
they should be encouraged to act for themselves in such matters, 
rather than that they should rely always upon that coercive 
philanthropy jwhich insists upon doing everything for them. 



91. I am unable as yet to say anything definite as to the 
conditions under which concessions may be made to private 
capitalists. Possibly those conditions may vary according to the 
exigencies of each particular case. It appears to me, however, 
that the Government may legitimately help in a variety of ways 
short of giving a guarantee. Gt)vemment officers may make 
surveys and estimates, and supply all necessary information with 
a view to enabling private individuals to judge for themselves 
whether they care to invest their money in any particular 
scheme. The land on which the line is constructed may some- 
times be given free of cost. Possibly, in some cases, grants of 
waste land in the vicinity of a new Ime may be given. On the 
other hand, certain conditions, to some of which I have already 
alluded, must be imposed, and it will be important only to give 
concessions to such persons as can afford go^ security that they 
have at their command a sufficient amount of capital to carry 
out the undertaking to a successful issue. 

It will be observed that the Finance Minister 
refers almost solely to railways, but, as has been 
previously mentioned, steam-tramways are still quite 
in their infancy, and possibly he had not thought of 
them as being a method of inter •communication in 
India, more suitable perhaps than even light rail- 
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ways. The views of the Goyemment of India thus 
authoritatiyely enunciated give every possible en? 
couragement to private enterprise, and, as has been 
ahready implied, I have not contemplated a Govern- 
ment guarantee to the undertakings, at any rate at 
the commencement. I would rather let the enter- 
prise depend on the support of local authorities, who 
have the best means of judging, and who are the 
most interested in judging rightly. 

This brings us to the construction of tramways. 

They might either be laid down by the local 
authorities themselves, or else a concession might 
be given to independent capitalists for their con- 
struction and maintenance. The latter case is the 
only one worthy of consideration, but the position 
of the local authorities in the matter has so far to 
be considered, that they will certainly have to invite 
the attention of the capitalist to the opportunity that 
mav exist for a profitable undertaking within their 
jurisdiction, and they will also have to decide on 
the terms they are prepared to offer him, and the 
reservations they may determine to make in their 
own favour. 

The possibility of making a tramway a paying con- 
cern will depend : 

(1) on the original cost of its construction. 

(2) on the traffic returns. 

The estimated cost of construction must be based 
on the cost of similar concerns in Europe, with such 
additions as the freight, Ac, of the plant will entail. 
This additional cost may be calculated with suflBi- 
cient exactness from the corresponding figures for 
the Indian railways. The use of the roads is as- 
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sumed, subject to such conditions as are specified 
hereafter, and it is also assumed that the road is 
bridged throughout, and that the bridges will be 
capable of carrying the tram as they are, or with 
but such additions as may be made at a moderate 
cost. Finally there is the question of gauge. 

I have said above that there would be certain 
obvious advantages could the railway trucks be run, 
in case of necessity, over the tramway lines. Con- 
versely there would be many advantages could the 
tramway rolling-stock pass over the railway lines. 
The locomotives, carriages, and waggons cordd then 
be set up at a moderate rate in the railway work- 
shops at the sea-port, and could be run directly on 
to the tramway ; repairs could, on occasion, be done 
in the same way; and the tramway trucks could 
load and unload in the railway sheds and sidings. 

A special form of rail, and perhaps also a wheel 
flange differing somewhat from that usually employed 
for tramway-cars, might have to be adopted to ren- 
der these desiderata possible, as experiments made 
in Glasgow have shown that, to allow railway wag- 
gons to pass easily over ordinary tramway lines, the 
gauge of the latter should be '787 inches less than 
that of the i&9tlm. 'T'cLii tiA^ i^y 

On the other hand there would be many dis- 
advantages attendant on the adoption of the standard 
gauge of Indian railways for tramway lines. 

The gauge of almost all European lines is 4'-8^', 
the same as that of the railways, and scarcely any 
lines have been constructed of a broader gauge, with 
the one exception of the Dublin tramways which are 
of the Irish railway gauge of 5' 3^ If one had to 
select the gauge the most suitable for India on the 
grounds of efficiency and economy, it is probable 
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that one would choose the metre gauge, which would, 
I may remark, be adopted in any case for all tram- 
ways running in connection with narrow gauge rail- 
ways. The 5' 6" gauge would entail a large addi- 
tional cost of up-keep, on account of the additional 
width of roadway to be maintained ; the prime cost 
of the rolling-stock would be enhanced, as designs 
and patterns would have to be specially prepared 
for it ; and, lastly, it is probable that on many roads 
the necessary breadths of road and bridges could 
with difficulty be spared. On primd-facie grounds 
therefore, it would appear that the disadvantages 
of the 5' 6" gauge exceed its advantages, and that 
Tramway Companies would decline to adopt it. On 
the grounds of general convenience however, and 
on those of public policy, no other gauge could be 
admitted on the lines running in connection with 
broad-gauge railways, and it is likely therefore to 
be. one of the principal conditions of the proposed 
guarantee, that the standard gauge shall be adopted. 

The last chapter gave with sufficient detail the 
approximate initial cost of Steam-tramway Lines 
in Europe, and, in the following table, I have made 
out approximate estimates based on those details for 
lines of 5,10, and 15 miles in length, for India. It 
is improbable that any line wouliiJ'^be established 
shorter than the first, or, at the commencement, 
much longer than the last of these. All calculations 
have been made in £. s. d. for convenience 6f 
comparison with European and Indian Railway 
returns. 
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l.'^Apprommate Coitofh miles of Tramway , 5'. 6*^ gaiige. 



Permanent Way. 

CoBt of re-formation of road, 
inoludiiig strengthening of 
bridges where necessary^ at 
£300 per mile (5 miles) 

Bessemer-steel rails^ weighing 
351bs« a yardj 55 tons per 
mile, at £7 per ton 

Iron sleepers, 70 tons per mile 
at £3 per ton 

Add 40 p/c for freight, &c. ... 

Laying Permanent Way at 2«. 
per yard, per mile 

per mile £ 
For 6 miles, to include sidings, 
and circular sweep for revers- 
ing locomotives at each end, 
and extra curves 

Locomotives. 

Three locomotives, each of 30 
H.P., weighing 10 tpns each, 
at £700 

Add 40 p/c for freight and fit- 
ting up 

Carriages and Trucks. 

One combined 1st and 2nd class 

car 
Four open cars at £150 
Two closed vans at £1 20 
Twelve open trucks at £100 ... 



Add 40 p/c for freight, &c. 
Carry forward 



385 

210 

238 

176 



1,009 



1,500 



6,054 



2,100 
840 



240 

600 

240 

1,200 



2,280 
912 



7,554 



2,940 



3,192 
13,686 
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I. — Approximate Coat of 5 milea of Tramway, 5'. 6" gauge. 



4 
5 


Brought Forward. 

Sheds for rolling stock at one 
end, repairing shop, necessary 
offices, &c. 

Payment to Concessionaires ... 

Compensation 

Legal, &c. expenses 

Fitting np offices 
Tools, &c. 
Sundry expenses 


£ 


£ 

250 
600 
250 


£ 
13,686 

750 

1,000 
100 
100 
S64 


6 
7 
8 






Total £... 16,000 

or 
£ 3,200 per mile. 


n.— Do— /or 10 mi 


lea. 


1 


Formation of Boad 
Bails, sleepers, &c., for 11^ 
miles 

Three locomotives 

Carriages. 

Two composites, six open cars, 
two vans, and 18 goods-trucks. 
Sheds, &c. 
Compensation, &c. 
Fitting up offices 
Tools, Ac. 
Sundry expenses 


£ 


£ 
3,000 

11.099 


£ 

14,099 
2,640 

4,788 

1,250 

1,500 

150 

200 

373 


2 

3 

4 
5 
6 
7 

8 








To 
£ 


bal £... 
2,500 p. 


25,000 
or 
9r mile. 
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III. — Bo— far 15 mife«. 



Formation of Road 

Rails^ sleepers^ &c.^ for 18 miles. 

Pour locomotives 

Carriages. 

Two composites^ 9 open ears, 3 

closed vans^ and 24 tracks 
Sheds^ &;c. 
Compensation, &c. 
Fitting up offices 
Tools, &c. 
Sandrjr expenses 



£ 


£ 


£ 




4,500 
18,162 


22,662 
3,520 








6,846 

1,750 

1,750 

200 

300 

472 


Total £37,500 
or 
£ 2,500 per mile. 



N.B. No special form of sleeper is referred to, 
but it is believed that a suitable one can be obtained 
not weighing more than 70 tons per mile. 

The prices of rolling stock have been taken higher 
than European prices on account of the increased 
width, and 40 per cent, has been added throughout 
for freight, insurance, &c., which it is considered is 
ample, the corresponding increase on Indian Bail- 
ways not exceeding 25 per cent. 

The rolling-stock allowed would be amply suffi- 
cient for the commencement of working. The same 
number of locomotives will be required for the 5 
mile as for the 10 mile line. The prices of iron 
and steel are taken slightly in excess of current 
English prices. 

A portion of the cost of laying is included in the 
£300 per mile estimate for the re-formation of the 
road. 
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IV' — Approximate cost of 5 miles of tramway, metre 
(3-. 3f') gauge. 



4 
5 
6 

7 
8 



Permanent Way. 

Formation of Boacl 

Bessemer-steel rails, weighing 

30 lbs. a yard 

Iron sleepers, 65 tons per mile. 
Add 40 p/c for freight 
Laying Permanent Way 

per mile 
for 6 miles 



Locomotives. 

Three at £500 each ... 

Freight, &c. 



Carriages and Trucks. 

One composite car 
Fonr open cars at £125 
Two dosed vans at £100 
Twelve open tracks at £75 



Freight, &c. 



Sheds, &o. 
Compensation, &c. 
Fitting up offices 
Tools, &c. 
Sundry expenses 



330 
195 
210 
176 



911 



1,500 



5,466 



1,500 
600 



200 
600 
200 
900 



1,800 
720 



Total £.., 



6,966 



2,100 



2,520 
750 

1,000 
100 
100 
464 



14,000 
or 
£ 2,800 per mile. 
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V. — Bo^or 10 miles. 



Formation of road 

Bail and sleepers (11^ miles) 



Three locomotives 
Carriages as in II 
Sheds^ &c. 
Compensation ... 
Offices 

Tools 

Sundries 





£ 


£ 




3,000 




... 


10,477 


13,477 
2,100 










8,780 






1,000 
1,500 






150 
200 
793 


Total £... 


23,000 



or 
£ 2,800 per mile. 



VI. — Do^or 15 miles. 



1 


Formation of road 

Bails and sleepers, (18 miles)... 

Four locomotives 

Carriages as in III 

Sbeds, &c.' 

Compensation 

Offices 

Tools, Ac 

Sundries 


4,500 
16,398 


20,898 

2,800 

6,075 

1,500 

1,750 

200 

300 

372 




2 
3 
4 
5 
6 
7 
8 


tal £... 




To 


33,000 





or 
£ 2,200 per mile. 



N.B. — The cost per mile is sensibly less than on tlie 
standard gaage. Continental prices have been taken for 
rolling-stock. 
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The above tables give what is considered a fair 
estimate of the cost of construction of a line of steam- 
tramway, and I will now turn to the second of the 
propositions I have already laid down as requiring 
to be determined before a line can be undertaken , 
i.e., the traflBo returns. On English railways the 
gross expenditure and the net receipts are about 
equal; t.e., taking a rough average, they are each 
about 50 per cent, of the gross receipts. On 
Indian railways however the figures for different 
lines show such enormous variation that any general 
average must be received with caution. For instance, 
for 1879 the following extremes are observable : — 



Tiines. 


Proportion of 
expenditure to 
Gross Receipts. 


Net Beceipta. 


Ouaranieed Lines. 

East-Indian Main Line . . . 

Madras 

Average for all Lines . . . 


81-85 p/o. 
68-68 „ 
48-16 „ 


68-15 p/o. 
31-32 „ 
51-84 „ 


Sttxte Raihoaya. 

Sindia 

Muttra-Hathras 

Average 


134-96 p/o. 
64-96 „ 
78-82 „ 


-^84-96 p/o. 
65-04 „ 
21-18 „ 


General average 


52-16 p/o. 


47-84 p/o. 



As regards tramway lines we have seen that on 
those round Milan the expenditure has been 80 per 
cent, of the receipts, (but a very much better average 
is expected), and in England, and on the continent 
generally, the expenses on horse tramways amount 
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to from 90 to 75 per cent of the receipts. There are 
no reliable figures from which a general average tw 
steam-tramways can be obtained, bnt it is admitted 
that they will be nuieh cheaper to work than the 
former, so that if I take from 70 to 75 per c^it as 
the proportion that the ^cpenditure will bear to the 
gross receipts, I shall probably be on the safe side. 

To attract capital to a line the probable net per- 
centage on the outlay should not be less than 5 p^ 
cent, with a reasonable prospect of increase. 

Taking now line No. I, which is the most unf ayour- 
able in the above tables, we find that 5 per cent, on the 
capital of £16,000 involves a net receipt of £800 
j)er annum, which, as above stated, is probably about 
25 per cent of tiie gross receipts. These should 
therefore amount to £3,200 which gives £2,400 as 
the gross expenditure. The length of the line is 5 
miles ; so supposing 10 trains to run each way every 
day we get a daily mileage of 100 miles^ and a yearly 
mileage of 36,500 miles* From these figures again 
we get 26'3d. as the gross receipts, and 19*37(2. as 
the grQS& expenditure, per train-mile. 

On Indian Railways in 1879 the corresponding 
figures are as follows, the extremes being given in 
each case as before. 



Lines. 


Gross Beceipts 
per train-mile 
(goods and pas- 
senger.) 


Gross Expen- 
diture per 
train-nule. 


Chmranteed Lines. 

Eastern Bengal 

South Indian ... 

Average ••• 


138- 68d. 
66- 6d. 
96- 96d. 


46- S2d. 
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Lines. 


Gross Receipts 
per train-mile 
(goods and pas- 
sengers.) 


Gross Eatpen- 
ditnre per 
train.nule. 


suae Lime* 

Ptinjab, northern 

Sindift ••• ••• 

Arerage 


118- l«d 
43' 66d. 
70' Ud. 


S5* 44(2. 


General average 


92*64(1. 


48- 4M. 



On English railways, the receipts per train-mile 
average 69*3(2. and the expenses 33*78(2. On 
English horse-tramways, the receipts per mile run 
average 16(2. and the expenses 12a. On the Italian 
tramway, the receipts per train-mile were 25*6(2. 
and the expenses 20(2. but it must be remembered 
that it carried next to no goods tra£G[c, which in 
India would, it is expected, form a large portion 
of the receipts. 

This expectation is based on the receipts of Indian 
railways where the goods traffic brings in about 
twice as much as the passenger traffic. The figures 
for 1879 are 

Passengers Goods 

£ £ 

All railways 

Gross receipts. . .3,413,910 7,274,408 

The receipts on the 5*mile line of tramway may be 
taken in a somewhat smaller proportion, and I will 
allow a higher ratio of passengers, say 14*3(2. per 
train-mile from passengers and 12d per train«mile 

* SzoladiQg ooftl*lineB and Khamgaon Railway. 
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from goods. On Indian railways the corresponding 
receipts average 72-36d!. and 102-96d. The propor- 
tion of 3rd and 4th class passengers on Indian 
railways is 97*432 per cent, of the whole number 
carried, and it is stated also that 97 per cent, of the 
goods traffic belongs to the cheapest category. I 
will therefore, to be on the right side, take the 
whole of the above-mentioned tramway receipts at 
the lowest rates in each case. The lowest railway 
rates are ^d. (2 pies), per mile for passenger, and 
H. (8 pies) per ton per mile for goods. Adopting 
these figures, we get an average of 57*2 passengers 
and 12 tons of goods per train-mile, which would be 
about a maximum train-load ; or, assuming all the 
passengers and goods to go through from the town 
ta the railway station, and vice versa^ we have a 
yearly total of 337,562 passengers and 87,600 
tons of goods, or a daily average of 1,144 of the 
former and of 240 of the latter, or 572 passengers 
and 120 tons of goods passing each way every day. 

Would this high rate of traffic be obtainable ? It 
would certainly seem doubtful to any one acquainted 
with the movement to and from Indian Mofussil 
towns, but with a smaller traffic the line could not 
be made to pay on account of its high capital cost. 
In fact, even with the returns quoted, the interest 
would soon fall into arrears, unless a development 
of traffic took place, and unless 150 or 200 train- 
miles a day could be run with full loads. The cost 
of running cannot be taken safely at less than 12d. 
a mile, though in Italy, with coke at almost its 
Indian price, the cost is only 7'9d. This would 
absorb £1,825 per annum leaving only £575 fop 
depreciation, renewals, and sundries. As a matter 
of fact, at least £1,000 a year would be required for 
depreciation alone, which makes the deficiency very 
apparent. 



Digiti 



zed by Google 



8TEAM-TBAMWATS FOB INDIA. 45 

Taking on the other hand the 15-miIe line, the 
capital of which is £37,500, the interest charges at 
5 per cent, would be £1,875 making £6,250 the 
gross receipts, assuming on the larger concern that 
tibie expenditure is 70, and the profit 30 per cent of 
the total Supposing 6 trains to run each way 
every day we get a daily mileage of 180 and a 
yearly mileage of 65,700 miles, so that the gross 
receipts per train-mile are 22*83c2- and the expendi- 
ture 15'981t2. This would be provided by 10 tons 
of goods and 49*32 passengers per train-mile, in 
other words by 60 tons of goods and by 296 passenger 
passing each way every day. 

The total yearly expenditure would be £4,375, and 
the running expenses, at 12d. a mile, £3,285, leaving 
£1)090 for renewals, &c. Or if the running expenses 
could be brought down to lOd. a mile, as they ought 
to be, we should have £2,738 to provide under this 
head, leaving £1,637 for other items. As a begin- 
ning, this would be fair enough, for it would only 
be rational to suppose that the traffic would largely 
develop, and that the country cart would be soon 
beaten in the competition for the carrying trade. 
If the town situated 15 miles from the railway, 
could double the assumed traffic in a year or two, 
all the figures given above would be also doubled, 
and the Company would obtain a 10 per cent, divi- 
dend, and be able to put by a very handsome surplus 
to form a sinking fund. 

But it is time to bring this long chapter to a con- 
clusion. The calculations for any of other line may 
be worked out in the same way, but enough has 
been said to show the relative advantages and feasi- 
bility of the undertakings. It will be seen that it 
would be difficult to make a short line a paying 
concern, unless there was an exceptionally heavy 
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traffic, and any town bo situated, that wisked to 
possess the lozory of a tramway, would probably 
haTe to pay for it, by contributing a fixed yearly 
sum to the Company's receipts. A yearly contri- 
bution of £1,000 would probably enable the 5-mile 
tramway to pay its way, including renewals, &o., if 
the traffic were only as heavy as has been assumed. 

For longer lines than those that haye been 
taken, the cost of construction per mile might 
be a trifle less, and a proportionately smaUer 
through traffic would leave a margin for profit. 
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CHAPTER IV. 



CONCLUSION. 

It may be objected to the principle of reasoning 
adopted in the calculations of the last chapter that 
I have argued from results to premises, that I have 
first assumed the intwest, deduced therefrom the net 
receipts, and thence the traffic. But in treating of 
the question generally no other alternative is pos- 
sible, for it would not do to assume a traffic which 
might perhaps be higher than would be applicable 
to an actual case, and be therefore valueless. The 
method adopted too has this advantage, that it pre- 
sents the question in the form the most adverse to 
the tramways. I have said that the receipts cannot 
be assumed less than a certain amount, and that the 
traffic must therefore amount to at least a certain 
total, if anv line is to be thought of as a paying 
concern. It is within the compass of every one's 
powers to ascertain the total amount of passing 
traffic, and the only other requirement, before com- 
paring it with the figures I have given, is to calculate 
the proportion of it that the tramway would attract. 
It is not an easy question and scarcely any data 
exist on which to frame an answer. But if the 
principal merchants of a busy town could be induced 
to become part proprietors in the Company, they 
would have a direct interest in sending their goods 
by its agency, and in promoting, by their example, 
the development of the passenger traffic. This, and 
fijcing low rates, would fumie^ the best chances of 
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success, and naturally no line would be undertaken 
except under reasonable prospect of support from 
those whom it was intended to serve. 

The advantage of assuming the most adverse 
conditions is that, if the gross receipts may be taken 
higher than those obtained by the method of calcu- 
lation adopted, so much the better for the chances 
of the tramway, but I would urge on every one 
who may be tempted to bring forward a scheme not 
to be over-sanguine. As has been already said, the 
distinguishing feature of enterprises in India is 
their timidity, and nothing encourages this timidity 
80 much as lailure in their beginnings. If the first 
lines are carefully chosen, cheaply constructed, and 
well worked, there is no reason why tramway enter- 
prise should not develop, and result in the profitable 
employment of a good deal of capital, in a very rapid 
development of the internal trade of the country, 
and of a partial solution of one of the great Indian 
problems, — ^a successful famine campaign. But if 
blasted in its beginnings it will have a short life, 
and a poor one. 

But, it may be urged by some into whose hands 
this pamphlet may fall, who is going to undertake 
these enterprises for which such a magnificent future 
is predicted ? Even granting that we have, or that 
we can point to, a line which fulfils in some 
measure the stated conditions, we know of no 
expert to whom we can turn to seek for a reliable 
opinion on the prospects of our scheme. There is, 
at any rate in this part of India, no independent 
Engineering enterprise, and none but a very large 
concern could stand the cost of bringing out an 
Engineer specially from England to undertake the 
preliminary investigations. 

The data necessary to be collected are not how- 
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^ver very elaborate, and the following list comprises 
every information that need be obtained before the 
actual proposals for the formation of a Company to 
construct a line are brought forward. 

1. A map of the town, and of the country lying 
between it and the railway station, showing the 
road on which it is proposed to lay the tramway, 
other roads^ and neighbouring villages, 

2. The population of the town and villages. 

3. A return of the traffic between the town and 
railway, and in the neighbourhood generally, detail- 
ing what it principally consists of, how carried, the 
approximate number of passengers and weight of 
goods, with rates of present conveyances. 

4. A longitudinal section of the road, with cross 
sections at all important points, and a description 
of the bridges, cidverts, &c. Also information as 
to the price and quality of the material of which the 
road is formed ; distance of gravel and stone-quar- 
ries ; prices of labour in the neighbourhood ; depth 
and minute description of formation of road. 

5. Cost of bringing machinery, or railway mate- 
rial to locality ; cost of concrete work in ditto; and, 
generally, the cost of fuel and of such materials and 
labour as would be employed on a tramway. (These 
details for any neighbouring railway should speci- 
ally be quoted.) 

6. Particulars as regards the climate, rainfall, &o. 

7. The conditions of the concession in detail;* 
noticing obligations as regards up-keep of road ; 
liability to tofis, taxes, &c. ; probability of'guar- 

' * In ItaJy/ tramway concessions are for a period of 50 yean. 

7 



Digiti 



zed by Google 



50 STEAM-TRAMWJlTg FOB INDIA. 

antee; estimate of proportion of traffic tramway 
will secure, with reasons. 

A combination of Local Fund and Municipal eatarbr 

lishments would generally 
♦ Though iheetq^B token by tu guffloo for the pTopara- 

Gorernment with a view to offer. »»*«»*^ *^* "^^ j/x^^«» 

iiig faeilitiei for the erteatiott of UOD 01 all thlS miOnua* 

raUwajA where a proportion of ^^ ^^ ^^ Jf Jj. ^J 

tlie neoeisary capital have not **""> "^** X ^'^ *" ^ 

been efleotnal, great adrantaget IlOt, perliapS irOT0rnment 

J^'cSLnSs'^dcSSlSS nnght.mthefurtheraaxce 

in making inrestmentff of IoobI 01 the pOUCyi annOUnCCd 

Mend, and, if poqsible, bronght meut (pdge 80) DC mqUjC- 
intopraotkjtl operation. (Chapter ^ i^ aaftiflt thft Local 
V, SectiOQ 4. pna. II of F. 0. K.) WW) MSW MO AJOCai 

authorities* by grantmg 
to them the services temporarily of one of their own 
officers. 

There is one point on which I would remark 
before I conclude, and that is as regards the maur 
agement of the tramways. I have said that in all 
probability a moderate guarantee would be required, 
but there is this objection ta a guarantee, that the 
irresponsible management of a snutll cpncern, (and 
it must be irresponsible in a great measure if the 
capital is not locally subscribed), is apt to be lax 
whcoi there is an assured income* 

But aU tramways, and especially new tramways in 
a country new to them, require the best and most 
careful control, and I would therefore urge as a $i»e 
qud non of management, either a stake in the Com- 
pimy, or a payment by results. 

And here, I think, I may eonclude^ I do not pre- 
tei^d to have exhausted the subject, or even to have 
d<Mie more thaiv ta treat of it in the most elemeBitadry 
fashion. There are numbers of details, — ^such as the 
best f Qim o£ road^ of rail^ of sleeper, of locomotive, 
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of car, of truck, to adopt; the ticket system; the 
fares, and so on — which all have to be considered. 
But if the perusal of these pages carries with it the 
conviction that what has proved successful in Europe, 
may be as successful in, as it is undoubtedly suitable 
to, India, their purpose will have been fulnlled, and 
the above-mentioned details may safely be left for 
subsequent treatment. 

I may add that, so far as the Madras Presidency 
is concerned, I shall be glad to answer any further 
questions on the subject that I am able, or to 
furnish any assistance that is in my power. 
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